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We now substitute from (1) in the first term of (2) and put r in the small terms.    We thus find
The centrifugal force at any point is uPcc, where o> is the angular velocity of the planet and x the distance from the axis of rotation. Putting # = rsin0, the potential of the centrifugal forces becomes
Since co2 is small, we put r = c in this formula.
Lastly if M/n is the mass of the ring, supposed to be condensed into a circle of radius a, the potential of the ring is, by Art. 303,
Since l/n is small, we again put r = c in the small terms. We now substitute these three potentials in the equation
Fs+Fc+Fr = « ........................ (6),
the same way. We then include a fourth term 5P6/r7 in equation (3) in which S is a small quantity of the third order. We have also an additional term in (2). The numerical calculations are troublesome and the additional terms too small to be of any interest.
310. Figure of Saturn. To find, to a first approximation, the effect on the figure of Saturn of the attraction of the ring. We suppose the form of Saturn to be nearly spherical, the ring to be circular, concentric, homogeneous, of small section and situated in the plane of the planet's equator. The planet rotates with a small angular velocity. The principle of the investigation is that the surface of Saturn is a level surface of the attractions of the planet, ring and the centrifugal forces.
Let the polar equation of the surface of Saturn be
Since the surface is nearly spherical, all the harmonics Yl} F2,
&c. are small quantities whose squares and products are to be                        !|1
neglected.    By omitting the term F0, we have made c to be the
radius of the sphere of equal volume.    Also the mass M=^irpcB}
where p is the density.    By Art. 294 the potential of Saturn at
an external point is                                                                                         \ fl

